Fetal and maternal tissue distribution of the new fluoroquinolone DW-116 in pregnant rats.
We investigated maternal and fetal tissue distribution of DW-116, a newly developed fluoroquinolone with a broad antibacterial spectrum against both G(+) and G(-) bacteria, in pregnant rats. After oral administration of [14C]-DW-116 (labeled 1 mg and unlabeled 500 mg/kg) to female rats on the 18th day of gestational, groups of three rats were killed at various time points up to 24 h, and plasma and tissues were collected, processed and analyzed. [14C]-DW-116 was rapidly absorbed, and distributed into the maternal and fetal tissues, and it declined in a biphasic manner with elimination half-lives (t(1/2)) of 10-15 h and mean residence times (MRT(0-24 h)) of 4-9 h. The radioactivity in most tissues of both dams and fetus reached its peak within 1 h and radioactivity levels of up to 10-25% of the peak level were maintained until 24 h after dosing. Among various tissues, the radioactivity in the maternal lungs was the highest (27 times that of plasma) at the C(max). Radioactivity in other tissues including liver, kidney, heart, lung, brain, spleen, mammary gland, placenta, ovary and uterus was higher than that in the maternal plasma (one- to three-fold). The tissue-to-plasma partition coefficient (K(p), AUC(0-24 h,tissue)/AUC(0-24 h,plasma)) of [14C]-DW-116 in maternal tissues was highest in the lung (K(p)=3.7), followed by the spleen (2.2), kidney (2.0), liver (1.8), heart (1.5), placenta (1.3), brain (1.3), ovary (1.1), uterus (1.1), and mammary gland (1.0). The tissue-to-plasma partition coefficient values in fetal tissues were heart (K(p)=2.2), kidney (2.1), liver (1.9), lung (1.6) and brain (1.4). When lactating rats were given a single oral dose of [14C]-DW-116, the radioactivity was rapidly secreted into the milk with K(p) of 1.7 at T(max) (0.5 h). These results indicate that DW-116 or its related metabolite(s) rapidly cross the blood-placenta and blood-milk barrier, extensively distribute into the fetal tissues, and are eliminated from the body in a prolonged manner. This study sheds insights into the maternal and fetal tissue distribution of DW-116 and will be useful for assessing both therapeutic and toxicological relevance of DW-116 in pregnant subjects.